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Specifications 

1. Name of invention: Measuring Jig 

2 . Scope of patent application 

In a measuring jig so constructed that probes (12) have the first 
end (12a) of their rod shape simultaneously contacting the elec- 
trodes of multiple electronic circuits formed on the surface of 
substrate (11) and their second end (12b) contacting the wiring 
pattern (13a) of probe card (13) made up as a flat insulating 
substrate — 

A measuring jig characterized by being made so as to have a 
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uniform length L. r-om above probes (12)'s^rst eac (12a) to 
the- ; r second end (12b) at which that end connects to wiring 
pattern (13a) of above probe card (13), and so that tne minimal 
angle (6) between the axis of above probes (12) and the surface 
of above probe card (13) also is uniform. 

3. Detailed explanation of invention 

Summary: 

Bearing on a measuring jig made up to connect multiple probes _ 
simultaneouslv contacting each electrode or multiple electronic 
circuits formed on the surface of a substrate w.itn a probe card s 

conductor, and ... . 

Aiming to orovide a measuring jig whose probes precisely contact 
<-na a ' or --"m - r - 1 ta'- : -als, bv making it sc tnat, m a 

measuring jio consisting of rod-shaped proces witn .r.^.r iirst 
end simultaneouslv contacting each eiectrode or multiple 
electronic circuits formed cn the surface or a susstra.-e and 
their second end connected to the wiring pattern on a prooe cara 
made as a flat insulating plate, it has a uniform length^from 
each Drobe's first end to its second end wnicn^conr.ec.s uo tne 
orobe card's conductor, and has a unirorm minima i s o^''— 
each probe's axis and the probe card's surface. 

Field for Commercial Use 

This invention bears on a measuring jig made with multiple probes 
that simultaneously contact the respective electrodes of the 
multiple electronic circuits formed on the surface or a substrate 
■and particularly on a measuring jig whose probe precisely 
contacts the electronic circuits' electrodes. 

Efforts to make larger semiconductor wafers with the goals of 
lowering base manufacturing orices of semiconductor devices and 
raising manufacturing capacity are expected to be conducted 
vigorously into the future. 

Concurrent to this, with the speeding up of test equipment for 
measuring the electrical traits of the electronic circuits _ formed 
on such semiconductor wafers, the time for actually measuring the 
electronic circuits is growing shorter. 

So, to improve the above testers' utilization efficiency and 
shrink the number of comprehensive tests of the semiconductor 
wafers, an important factor becomes reducing tne numoer of 
mechanical moves of the measuring jigs connected to the testers 
and contacting the electronic circuits' electrodes. 

For this purpose, measuring prcbes that simultaneously contact 
the respective electrodes of a semiconductor wafers two elec 
tronic circuits are installed on the measuring jigs so as to 
bring about reductions in the number of moves. 
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Usual technology 

Next while referring to the figures, I will explain the usual 
measuring jig eauipold with probes that simultaneously contact 
?he respective electrodes of the above two electronic circuits. 

r icurg 2 <s a d^aaram illustrating the usual measuring jig, with 
?i? beina a plSSe diagram and (b) a diagram shewing a cross sec- 
tion on ?ine" A - A in I situation where the probes are contacting 
the electrodes of the electronic circuits. 

As shown in Figure 2, the above measuring jig consists of probes 
22 and probe cards 23. 

Probes 22 are made using tungsten (Wf wire; and one end is first 
end 22a which is draw- into needle rorm, wmie l-ie o.ner, second, 
end 22b is left simply cut through. 

Probe cards 23 are made by creating wiring pattern 23a by etching 
copper foil on the surface of insulanng disc 23b mace of such 
insulating material as glass epoxy. 



Here, the usual me 



asuring iig is made so that probes 22s 1 first 
• arrangement of the electronic circuits 



ends 22a match the attdiiycmcuL — - — --, . d 

electrodes 21a formed on semiconcuctor wafers 2 .and uheir second 
ends 22b connect by solder 24 to probe cards 23s' wiring pattern 
23a. 

Usino a measuring jig of such construction, one carries out 
mlaSurLents of the Electrical traits of the above electronic 
circuits as follows. 

First one attaches the above measuring jig to the tester's 
measuring jig mount, not shown in the figure. 

Then one lowers the measuring jig mount vertically to make it 
approach semiconductor wafer 21. 

Doing that makes probe card 23' s first probe group and second 
probe group contact the respective electrodes [snown within 
the dotted circles in Figure 2(a)] of the electronic circuits 
adjoining each other on semiconductor wafer 21. 

In such a situation the tester exchanges signals with the elec- 
tronic circuits and measures the electrical traits of the two 
adjoining electronic circuits. 

Problems the invention seeks to resolve 

Yet, the usual measuring jig's probes shown in Figure 2 have been 
non-uniform in that their length from first end 22a to the second 
end 22b— the contact point with probe card 23 's wiring pattern 
23a, has lacked uniformity. So, not only is the life of | long 
probe 22 shortened, but also angles 6, and 6 2 between the axes o, 



probes 22 and tL* surface of probe cards 23 ^ave been non- 
uniform. 

Consequently, when first end 22a of probes 22 was made to contact 
electrodes 21a of the electronic circuits on semiconductor wafer 
21 and one again Droceeded to bring probes 22 to within 100~200um 
or so of electrodes 21a, the slippage of probes 22s" first end 
22a on electrodes 21a would differ. In anticipating this slip- 
page and having Drobes 22 connect with probe cards 23s' wiring 
pattern 23a, it becomes very difficult and troublesome to attach 
probes 22 if there are differences in the slippage. 

Again, when making first end 22a of probes 22 contact electrodes 
21a of the electronic circuits, such problems often arise as the 
first end 22a protruding from electrode 21a due to the slippage 
differing. 

This invention was made after considering such problems; and its 
aim is to provide a measuring jig that could simplify attachment 
of the probes to the probe cards so as to make the probe ends 
precisely contact the- electronic circuits' electrodes. 

Means to resolve problems 

As shown in Figure 1, in a measuring jig so made that second end 
22b of rod-shaped probes 12 whose first end 12a simultaneously 
contacts the respective electrodes 11a of multiple electronic 
circuits formed on the surface of substrate 11 is connected to 
wiring pattern 13a of probe card 13 made as a flat insulating 
substrate — , 
The above aim is achieved with a measuring jig characterized oy 
being so made that not only is the length from probe 12 's first 
end 12a to the second end 12b— the point of attachment to probe 
card 13 's wiring pattern 13a — is kept uniform, bur also the 
minimal angle 0 between probe 12 's axis and probe card 13' s 
surface is uniform. 

Effects 

The probes of this invention's measuring jig are made to keep 
uniform the length L from the first end 12a of probe 12 which 
contacts electrodes 11a of the electrical circuits formed on 
substrate 11 to the second end 12b, which is the contact point 
with the wiring pattern 13a of probe card 13. 

Again, probes 12 are connected to probe cards 13s' wiring pattern 
13a so that the minimal angle 8 between the axis of probes 12 and 
the surface of probe cards 13 is uniform. 

So, slippage when the first end 12a of probes 12 contacts elec- 
trodes 11a will be entirely determined by probes 12. This 
simplifies connecting probes 12 to probe cards 13s' wiring 
pattern 13a, and makes first end 12a contact electrodes ila 
precisely. 
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In the following I will explain in detail an application example 
of this invention while referring to the figures. 

Figure 1 is a diagram illustrating an application example of this 
invention's measuring jig, with (a) being a plane diagram of the 
measuring jig and (b) showing a cross sectional diagram on line A 
- A when probes contact the electronic circuits 1 electrodes. 

As in the figure, the application example of this invention's 
measuring jig is one consisting cf probes 12 and probe cards 13. 

Probes 12 are made using tungsten wire with the first end 12a 
drawn into a needle shape, while the second end 12b is left cut 
across . 

.Probe cards 13 are made with openings (13^ and 13cJ cut in 
glass epoxy insulating disc 13b to serve as peep holes, and have 
wiring pattern 13a made on their surface by applying, for 
instance, copper foil to the entire surface and etching it. 

The application example of this invention's measuring jig is mace 
up so that probes 12s 1 first end 12a matches the arrangement of 
the electronic circuits' electrodes 11a, and their second end 12b 
is connected by solder 14 to probe card 13' s wiring pattern 13a. 

Probes 12 are made so that their length L from first end 12a to 
second end 12b where it connects to probe cards 13s' wiring 
pattern 13a is uniform, and the minimal angle 0 between probes 
12s ' axis and the surface of probe cards 13 is uniform, and it is 
connected by solder 14 to probe cards 13s 1 wiring pattern 13a. 

Thus, after probes 12s ' first end 12a contacts the electronic 
circuits' electrodes 11a, the slippage of each first end- 12a on 
the surface of electrodes 11a will* be standardized even if probes 
12 are made to approach closer than some 100~20Gpm to electrodes 
11a. 

In this invention's measuring jig, just as with the usual 
measuring jig, probes 12 are attached to probe cards 13 with the 
slippage of its first end 12a on the surface of electrodes 11a 
having been anticipated. 

So, since the slippage for all probes 12 is the same as noted 
above, attaching them to probe cards 13 is quite simple. 

Also, because the slippage of probes 12s 1 first end 12a is nearly 
the same for all probes 12 when that end contacts electrodes 11a, 
probes 12as l first end 12a will not protrude from electrodes 11a 
but will precisely contact them. 



Invention's effi<f~Y 

As is clear fro. the above eluci^ioa with this ijventjon « 
Secomes possible to P™vi^» "Lke the probes' tips 

fo^lft Se SSScSc^^SS' .5^- -i* p— - 

4 Siinple explanation of figures 

Figure 1 is a oiagraa iilustratin f ^ ^le^PP^^ 
invention's measuring:) ig, while ciguj.e 
the usual measuring jig- 



[Key symbols] 

H Substrate 

lla* *21a - Electrodes 

12 22 . - . Probes 

12a 22a - 1st end of probe 

12b', 22b . 2nd end of probe 

13, 23 ... Probe cards 

13a, 23a . Wiring pattern 

i 3b Insulating disc 

13c, , 13c* Peep hole openings 

14 24 ... Solder 

2i. semiconductor wafer 
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(54) EVALUATING EQUIf 'NT FOR LSI 
(11) 3-108349 (A) (43, .i.1991 (19) JP 

(21) Appl. No. 64-247479 (22) 21.9.1989 

(71) MITSUBISHI ELECTRIC CORP (72) YASUSHI ARAKI 
(51) Int. CI 4 . H0TL21/66,H01J37/28 

PURPOSE: To detect propagation time or signal value at an arbitrary part position 
of an LSI. by using the capture rate of several order electron emitted with output 
signal for test signal inputted in a plurality of elements is irradiated with electron 
beam. 

CONSTITUTION: A pattern producing part 1 produces a test pattern which is given 
to an LSI as an object 3 to be measured and strobe data which determines the sam- 
pling timing of data from a measured value converting part 10. A waveform producing 
part 4 converts the test pattern produced by the producing part 1 to pulse waves, 
forms a waveform signal by applying necessary signal intensity, and gives said signal 
to the object 3 to be measured, so as to synchronize with a signal generated by a 
strobe signal generating part 2. Based on the information given from the generating 
part 2, the object 3 to be measured is irradiated by means of a scanning 
signal -irradiation intensity signal generating part 6 from an electron beam generating 
part 5. A several order electron capturing part 9 captures emitted secondary electrons 
and delivers an output signal to a converting part 10. A computing part 11 compares 
and calculates image data in an initial state and image data at a certain time point, 
and the test results are displayed on a display part 14 by using coordinates and 
response time. 
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7: image storage pari. 8: initial state storage part, 
strobe signal conversion part. I J: response time stor 
part 



. (54) MEASURING JIG 

><*(11) 3-108350 (A) (43) 8.5.1991 (19) JP 

(21) Appl. No. 64-246070 (22) 20.9.1989 
(71) FUJITSU LTD (72) YOSHIMASA SUZUKI 
(51) Int. CP. H01L21/66.G01R31/00 
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PURPOSE: To facilitate the connection of probes to a probe card, by making 
the lengths from first tips to second tips of the probes uniform, and making 
the minimum angles between axial centers of the probes and the surface of 
the probe card uniform. 

CONSTITUTION: A probe card 13 is constituted of an insulating circular plate 
13b of glass epoxy equipped with apertures 13c,, 13c, of sight windows, and 
has a wiring pattern 13a formed by etching a copper foil stuck on the whole 
surface of the card 13. The first tips 12a of a probe 12 are. made to coincide 
with the arrangement of electrodes 11a of an electronic circuit formed on a 
substrate 11, and the second tips 12b are connected with a pattern 13a of the 
card 13 by using solder. As to the probe 12, the lengths from the tips 12a to 
the tips 12b of the connection parts to the pattern 13a of the card 13 are 
uniformized, and the minimum angles 8 between axial centers of the probes 
12 and the surface of the card 13 are made uniform. 




tah plan of measuring jig. Ibfc A>A line section *hn» 
probe bem* in contact with electrode of electronic circuit 
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PURPOSE: To improve the performance of foreign matter inspection by a method 
wherein, after a thin film is previously formed on a wafer surface and foreign 
matter attaches thereon, the foreign matter is used as a mask, the apparent 
size of the foreign matter is increased by anisotropic etching, and inspection 
is performed. 

CONSTITUTION: After a thin film 11 is formed on a wafer 1. levitating foreign 
matter 2 in a manufacturing equipment or a clean room attaches on the film. 
When the foreign matter 2 is subjected to anisotropic etching, the thin film 
11 under the foreign matter 2 is left in a columar type. When a thin film 12 
is further formed,, said film attaches on the peripheral parts of the thin film 
11 which has been left in the columnar type and of the foreign matter 2 t and 
becomes the foreign matter 2 whose apparent size is increased. When laser 
light 3 is projected on the thin film 12 treated in the above manner, the light 
is turned into scattered light 4, collected by photo detecting part 5, and 
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